One means of avoiding detection by predators is to employ cryptic colouration. In some cases, individuals can rapidly adjust their colouration, enabling them to remain cryptic in a heterogeneous environment or to vary colouration in response to predation threat. This is often achieved physiologically but in some cases animals are able to adjust their external appearance by behavioural means. Hermit crabs could potentially enhance their crypticity by occupying gastropod shells that match the substrate. However, changing shells is risky and the benefits of crypsis must be balanced against the imminent threat of predation. Here we show that naked hermit crabs initially enter the shell that shows the greatest contrast with the substrate, but may subsequently move into a shell that offers a greater degree of background matching. However, in the presence of a predator cue they tend to remain in the shell that offers low crypticity. This indicates that rapid colour change may be effected by behavioural mechanisms but this is restricted by the need to make a behavioural decision on the basis of a range of information sources.
Introduction
'Crypsis', the ability of an animal to avoid detection (e.g., Cott, 1940; Endler, 1978; Owen, 1980) , is one strategy that may be employed to avoid predators. One means of enhancing crypticity is by 'background matching' in terms of pattern, saturation, hue or a combination of these characteristics (Cott, 1940; Endler, 1978) . Alternatively, crypsis may be achieved by 'disruptive coloration' where the outline of the animal is broken up making it harder to recognise (Cott, 1940; Endler, 1978) or by other mechanisms such as counter-shading. In heterogeneous environments, disruptive colouration is thought to provide a superior level of crypsis compared to background matching (Merilaita, 1998) but in some cases coloration may be adjusted to match environments that are temporally or spatially variable.
Relatively slow colour changes may occur in response to a seasonally variable environment as in the brown to white pelage colour change in the mountain hare, Lepus timidus, between summer and winter if there is significant winter snowfall (Stoner et al., 2003) or in response to changes in predation pressure, as in fiddler crabs Uca vomeris, which undergo a change in carapace colour over several days in response to increased threat from avian predators (Hemmi et al., 2006) (although rapid short term colour change also occurs in the fiddler crabs Uca capricornis during courtship, Detto et al., in press). In contrast, rapid colour changes can allow crypsis to be maintained as the animal moves across a spatially heterogeneous habitat, for example in the tropical flounder Bothus ocellatus (Ramachandran et al., 1996) , in the cuttlefish, Sepia officinalis (Kelman et al., 2007) and in the chameleon Bradypodion transvaalense where colouration is also adjusted in response to specific predators (Stuart-Fox et al., 2006) . In these examples, colour change is effected physiologically with pigmented chromatophore cells but in other cases cryptic colouration can be maintained by behavioural means. Hermit crabs (Decapoda; Anomura) are unusual in that their body colour is largely hidden by the empty gastropod shells that they inhabit. In species that occupy shells showing a range of colour morphs, there is the potential to effect a rapid change in colour, by moving to a new shell.
Empty gastropod shells provide hermit crabs with 'portable refugia', into which they may withdraw when threatened. Crabs require a series of shells of increasing size in order to allow for growth, but before moving into a new shell they will perform an exhaustive series of investigatory activities in order to assess the suitability of the shell. These include using the chelipeds to gather information about the condition, species, size, aperture width and internal volume of the shell (Elwood & Neil, 1992) . A crab in a suboptimal shell will readily abandon it to move into a shell of better quality, with preferred characteristics, if one is available. In the common European
